The interest in transport beyond the quasiparticle approximation recently has been revived in connection with studies of transport properties of broad resonances [1] in heavy-ion collisions, as well as rapid thermalization at RHIC energies [2] which cannot be explained by binary onshell parton scattering. Transport approaches for treating such off-shell dynamics were proposed in refs. [1, 3, 4, 5, 6] , based on the Kadanoff-Baym equations expanded up to the first space-time gradients. Presently two slightly different forms of the gradient-expanded Kadanoff-Baym equations are used: the original Kadanoff-Baym (KB) form as it follows right after the gradient expansion without any further approximations, and the BotermansMalfliet (BM) one [7] , which is derived from the KB form by omitting certain second-order space-time gradient corrections. In this work we compare these two forms of "quantum" kinetic equations and discuss their advantages and disadvantages from the point of view of their conserving properties, the possibility of numerical realization, etc. The details of this discussion can be found in [8] . Here we just summarize the present status of the two considered approaches to off-shell transport.
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From a consistency point of view, the BM-choice looks more appealing, since it preserves the exact identity between the kinetic and mass-shell equation, a property inherent in the original KB equations [3] . For the KB-choice this identity between the kinetic and mass-shell equation is only approximately preserved, namely within the validity range of the first-order gradient approximation. However, this disadvantage is not of great practical use, since only the kinetic equation is used in actual calculations.
Conservation laws related to global symmetries solely depend on the properties of the first order gradient terms in the kinetic equation. In this respect the KB kinetic equation has a conceptual advantage as it leads to exact [4] rather than approximate conservation laws, provided the scheme is based on Φ-derivable approximations. Originally derived for local interactions [4] , we extended this statement also to systems with derivative couplings and with interactions of finite range, like a non-relativistic potential. The reason for this property is that the KB kinetic equation preserves certain contour symmetries among the various gradient terms, while they are violated for the BM-choice. Of course, within their range of applicability these two approaches are equivalent, because the BM kinetic equation conserves the charge and energymomentum within the theoretical accuracy of the gradient approximation. Still, the fact that the KB-choice posses exact conservation laws put this version to the level of a generic equation, much like the Boltzmann or hydrodynamic equations, to be used as phenomenological dynamical equations for practical applications. Such conserving dynamical schemes may be useful even beyond their applicability range. E.g., such a situation happens at the initial stage of heavy-ion collisions. As the conservations are exact, we can still use the gradient approximation, relying on a minor role of this rather short initial stage in the total evolution of a system.
Although the KB kinetic equations posses exactly conserved Noether currents, a practical numerical approach (e.g., by a test-particle method) for its solution has not yet been established. The obstacle is the special Poissonbracket term in the KB kinetic equation, Γ in , Re G R , where Γ in and Re G R are the gain part of the collision term and the real part of the retarded Green function, respectively. This term lacks proper interpretation since the phase-space occupation function F (X, p) enters only indirectly through the gain-rate gradient terms. This problem, of course, does not exclude solution of the KB kinetic equation, e.g within well adapted lattice methods [2] , which are, however, much more complicated and time-consuming as compared to the test-particle approach. For the BM kinetic equation, on the other hand, an efficient test-particle method is already available [5, 6] , for the price that it deals with an alternative rather than Noether current.
An important feature of kinetic descriptions is the approach to thermal equilibrium during evolution of a closed system. A sufficient (while not necessary!) condition is provided by an H-theorem. As was demonstrated in ref. [3] , at least, within simplest Φ-derivable approximations for the BM kinetic equation an H-theorem indeed can be proven. The so derived kinetic entropy merged the equilibrium expression [3] . For the KB kinetic equation the result is by far weaker. Here we were able to prove the H-theorem only within simplest Φ-derivable approximations and for a system very close to almost spatially homogeneous thermal local equilibrium or stationary state. These results, in general, do not imply that the system does not approach equilibrium but suggests that equilibration should be tested in actual calculations.
